Changes in blood pressure and renal function were investigated in 62 patients with primary hyperparathyroidism treated surgically, in an attempt to assess whether or not hypertension and renal impairment should be regarded as important indications for parathyroidectomy.
Summary
Changes in blood pressure and renal function were investigated in 62 patients with primary hyperparathyroidism treated surgically, in an attempt to assess whether or not hypertension and renal impairment should be regarded as important indications for parathyroidectomy.
29% were hypertensive pre-operatively and the blood pressure remained elevated after parathyroidectomy in all of these patients. Hypertension developed for the first time after parathyroidectomy in 45% of those patients who were normotensive before surgery.
Renal function was normal initially in 73% and mild renal impairment developed after surgery in 9% of these patients. At the end of the follow-up period, the prevalence of hypertension was higher in patients with renal impairment pre-operatively (88%) than in those with normal renal function (51%).
We conclude that hypertension alone should not be regarded as an indication for parathyroidectomy in asymptomatic hyperparathyroidism. No firm conclusions can be reached about the importance of mild renal failure as an indication for surgery and the question is unlikely to be resolved without conducting a prospective controlled trial.
Introduction
Measurement of serum calcium during routine biochemical screening has shown that primary hyperparathyroidism is a relatively common condition, especially in middle-aged and elderly women. A recent survey from Rochester, U.S.A. (Heath, Hodgson and Kennedy, 1980) indicated an annual incidence of 277 per million of the population. Similar results have been reported from Britain (Mundy, Cove and Fisken, 1980) . About half of these patients had mild hypercalcaemia and were asymptomatic. This poses a problem with regard to treatment, because the indications for surgery in such cases are uncertain (Scholz and Purnell, 1981; Coe and Favus, 1980) . Both hypertension and impaired renal function have been considered important criteria (Hellstrom, Birke and Edvall, 1958; Pyrah, Hodgkinson and Anderson, 1966; Scholz, 1977; Blum, Kirsten and Worth, 1977 The diagnosis was made on the basis of persistent elevation of the serum calcium concentration (>2-60 mmol/litre) in the absence of any other obvious cause; an inappropriately high serum parathyroid hormone level (in patients seen after 1973); and histological evidence of a parathyroid adenoma at operation. Patients with parathyroid carcinoma, parathyroid hyperplasia and those in whom no abnormality was found on exploration of the neck have been excluded from the series. In all patients, the serum calcium concentration fell after parathyroidectomy.
Blood pressure measurements were made in the supine position after a period of rest. Diastolic readings were taken at phase five. Some patients were on antihypertensive drugs when first seen and for the purpose of this paper we have classified a patient as hypertensive if the diastolic blood pressure was persistently greater than 100 mmHg or if there was good evidence that this was the case before antihypertensive therapy was started. Renal impairment is defined as persistent elevation of plasma urea (>7.5 mmol/litre) and plasma creatinine (> 120 ,umol/litre). At (mean 2-99 mmol/litre; s.d. 0-27 mmol/litre) but this difference is not statistically significant.
Discussion
Routine estimations of serum calcium can be expected to yield at least 250 new cases of primary hyperparathyroidism per million of the population per year. More than half of these patients are likely to be over the age of 70 and about half of them asymptomatic (Heath et al., 1980; Mundy et al., 1980) . Because the potential workload is large and the cost of operating on all these patients would be very high (Heath et al., 1980) , there is a pressing need to establish definitive criteria for parathyroidectomy.
This high incidence of hypertension in primary hyperparathyroidism has long been recognised. Hellstrom et al. (1958) found that 70%'o of a series of 105 patients were hypertensive at some stage. Others have reported an incidence of between 20% and 50% (Pyrah et al., 1966; Rosenthal and Roy, 1972) . Of our patients, 29% were hypertensive pre-operatively. It has been suggested that the presence of hypertension in otherwise asymptomatic hyperparathyroidism should be regarded as an indication of surgery, in the hope that parathyroidectomy may return the blood pressure to normal and prevent renal and cardiovascular damage (Hellstrom et al., 1958; Pyrah et al., 1966; Scholz and Purnell, 1977; Weidmann et al., 1972) . Coe and Favus (1980) consider that in any controlled trial, the appearance of hypertension should be regarded as an indication for parathyroidectomy. However, in the present series, parathyroidectomy appeared to have little effect on the blood pressure. All the patients who had high blood pressure initially remained hypertensive after parathyroidectomy, and 45% of pre-operatively normotensive patients developed hypertension subsequently. Similarly, Rosenthal and Roy (1972) found no significant drop in blood pressure after parathyroidectomy. On the basis of this evidence, and having regard to the high prevalence of hypertension in this age group, we do not consider that hypertension per se should be regarded as an indication for surgery in asymptomatic hyperparathyroidism.
The mechanism of the hypertension associated with hyperparathyroidism is uncertain (Scholz, 1977) . Earlier reports attributed it to renal impairment (Hellstrom et al., 1958) , but recent studies have shown that hypertension often occurs in patients with no significant degree of renal impairment (Rosenthal and Roy, 1972) . In this series, the prevalence of hypertension was significantly higher in patients with renal impairment pre-operatively than in those with normal renal function.
Hypercalcaemia, due to causes other than hyperparathyroidism, may be associated with hypertension, possibly due to a direct effect on calcium on vascular smooth muscle cells (Blum et al., 1977; Weidmann et al., 1972; Earl, Kurtzman and Moser, 1966) . However, we found the severity of the hypercalcaemia to be of little value in predicting the development of either hypertension or renal impairment.
It is generally agreed that nephrolithiasis, nephrocalcinosis, severe hypercalcaemia and established renal failure are indications for parathyroidectomy because, although a significant improvement in renal function after parathyroidectomy is uncommon (Britton et aL, 1972) , further deterioration may be arrested (Hellstrom et al., 1958; Shaw and Cooper, 1969; Choudhary and Gray, 1973 
